The Memetic Algorithm (MA) implemented is presented in Figure 1 . In each generation, the algo-2 rithm applies the operators: selectParents, recombination, and two local search strategies (swapTS 3 and 8-neighborLS). Additionally, the algorithm uses an update procedure (updatePop), to keep the 4 characteristics of the population structure which is explained later. The MA runs for a certain number 5 of generations (max number of generations), which can be either fixed or it can depend on the size of 6 instance and/or the convergence of the algorithm. Extra strategies are applied to deal with premature 7 convergence. Next, we describe each of the components of the MA implemented in more details.
Initial population

38
Each agent in the initial population is initialized with only one solution. Each solution is constructed 39 by assigning each object to a randomly chosen location. Afterwards, the local search swapTS, which is 40 described later, is applied. Finally, when we have 13 feasible solutions (one in each agent), the procedure 41 updatePop is applied. This process allows us to start our MA with a population composed of local 42 minima solutions.
43
Parents selection
44
Our MA restricts the selection of the parents to be recombined based on the tree structure. . Population structure used in our memetic algorithm. It has been shown before that the use of population structures is a useful mechanism to bias the search process, and that accelerates the discovery of near-optimal solutions. We have used a hierarchical population composed of 13 agents which are organized in a complete ternary tree. The figure also indicates the subpopulations present in the structure. Figure 4. Example of the modified cycle crossover operator for the memetic algorithm. It solves the problem of unassigned objects of the original cycle crossover in the case when n < m.
